Purpose -The purpose of this paper is to investigate the linkage between self-managing team (SMT) member perceptions of collective efficacy and customer-perceived service quality, and the most cost-efficient way to reliably assess collective efficacy and customer-perceived service quality, using generalizability theory (G-theory). Design/methodology/approach -Longitudinal design; employee and customer survey data from 52 teams of a major financial services institution were collected at two points in time.
Introduction
Cumulative research on service operations over the past decade has demonstrated that relinquishing greater decision-making authority to the front-line increases the effectiveness of service delivery (Hartline and Ferrell, 1996; Heskett et al., 1997; Sergeant and Frenkel, 2000) . In line with this, self-managing teams (SMTs) have emerged as an increasingly popular boundary-spanning structure in order to enhance service quality and organizational competitiveness (Batt, 1999; Chaston, 1998; Gilson et al., 2001) . Taco Bell, Prudential, Bell, Cigna, Welch Foods and Xerox are examples of companies that have successfully restructured their customer service operations around SMTs (Batt, 1999; Cohen et al., 1997; Wageman, 1997) . SMTs are groups of interdependent employees who have collective decision-making control and responsibility with regard to developing work routines, planning, and monitoring team performance . Several benefits of front-line service SMTs have been advanced in the literature, including more efficient use of knowledge and experience of those employees closest to the customer (Batt, 1999) , enhanced learning and adaptability (Wageman, 1997) , increased employee motivation (Gilson et al., 2001 ) and higher productivity relative to traditionally managed groups (Cohen et al., 1997) . However, as more and more firms are introducing front-line service SMTs, more insight is needed into the determinants for SMT success.
One of the key issues company decision makers are facing is how to assess and monitor customer service effectiveness now that the focus has shifted from individual service employees to SMTs (Pearce et al., 2002) . Recent research on production teams has emphasized that the group level construct of collective efficacy, which reflects team members shared perceptions of their team's capability for a particular performance domain, is an important determinant of production team performance (Burr and Cordery, 2001 ) and change management team success (Pearce et al., 2002) . A confident SMT is a more effective SMT, as collectively-held perceptions regarding the SMT's task-related proficiency promote an achievement orientation and positively influence the amount of effort exerted in realizing objectives. Within the front-line service domain, customer evaluative judgments, such as customer-perceived service quality are often used as leading indicators of effectiveness (Schneider et al., 1998; Anderson and Mittal, 2000) . Hence, in order to assess SMT collective efficacy in terms of customer-perceived performance companies now face the challenge of integrating employee and customer data. The first objective of our study, therefore, is to empirically test the causal linkage between SMT member perceptions of collective efficacy and customer-perceived service quality performance, using both employee and customer data.
Once the linkage between collective efficacy and perceived customer service has been empirically established and both constructs are accepted from SMT performance assessment, an important decision-making issue becomes how to determine the most efficient way to measure both constructs. This seems crucial, as measuring both sides of the same coin requires considerable effort. Generalizability theory (G-theory) has been advanced as an approach to assessing measurement efficiency under required or desired degrees of reliability. Commonly, a G-study is conducted to provide estimates of the variance components of the constructs under study. Subsequently, a Decision study (D-study) can be performed to support managerial decision making. In combination with cost information, decisional support for choosing the most IJSIM 19,3 cost-effective research design can be offered. Despite increasing attention to measurement issues in decision analysis, few studies have focused on empirical illustrations that could guide decision-making theory and practice. Furthermore, while G-theory has been used for service performance measurement of retail stores (Finn and Kayandé, 1997, 1999) , a generalizability analysis at the team level has been left unexplored. Yet, this seems especially relevant since the implementation of boundary-spanning SMTs requires a programmatic research approach in order to assess performance monitoring and benchmarking over time. Such an approach requires considerable investment decisions. Our second objective, therefore, is to assess the psychometric properties in a generalizability analysis of employee and customer data across two service types and present a decision analysis of the most cost-effective research design to measure the performance of front-line service SMTs.
Collective efficacy and customer-perceived service quality Emanating from social cognitive theory, the concept of efficacy has been developed to reflect the beliefs that people have about their capability to exercise control of events and attain performance accomplishments (Bandura, 1997) . While the concept of efficacy has been largely restricted to perceptions of the individual, recent studies have considered efficacy as an emergent group-level characteristic. This notion of collective efficacy is defined as the group's shared belief or confidence in it's joint capabilities to organize and execute courses of action aimed at achieving given levels of attainment (Lee et al., 2002) . Fernandez-Ballesteros et al. (2002, p. 108) state that "unlike individual efficacy, collective efficacy involves interactive, coordinative, and synergetic social dynamics". Since these are team processes that are essential in self-management settings that involve greater decision-making control, collective efficacy is a construct that seems particularly appropriate for the study of SMTs. Furthermore, collective efficacy has been conceptualized as a task-specific construct and can be specified at various levels, varying from teams to business units to organizations (Gully et al., 2002) . As the focus of the current study is on front-line service SMTs, we use the term collective efficacy to refer to the SMT's confidence that it can successfully provide quality service to customers. The underlying logic of the relationship between SMT collective efficacy and service performance is based on the tenet that potent beliefs that are held collectively regarding the SMT's capability in the delivery of service to customers promote the team member attitudes and behavior that drive service quality excellence. Or as Bandura (1986, p. 470) states: "people's judgments of their capabilities . . . affect their aspirations, how much effort they mobilize in pursuit of adopted goals, and how they respond to discrepancies between their performance and what they seek to achieve". Task-related efficacy beliefs also determine the ability to cope with role stress, a prominent element in boundary-spanning service positions (Hartline and Ferrell, 1996) . Campion et al. (1993) state that collective efficacy may explain differential performance levels among work teams that operate under similar conditions of task-specific competency and opportunity. There is ample evidence for the positive relationship between collective efficacy and performance at the team level (Burr and Cordery, 2001; Campion et al., 1993; Gibson, 1999; Pearce et al., 2002) .
In most studies on teams relatively straightforward performance measures (e.g. student grades) are associated with collective efficacy. However, for boundary-spanning service operations that have as a core responsibility to facilitate Collective efficacy in SMTs the interaction between employees and customers, customer-perceived service quality is commonly used as the dominant performance parameter (Schneider and Bowen, 1985; Schneider et al., 1996 Schneider et al., , 1998 . Given the fact that work-related self-regulatory opportunities are presented to SMTs, their collective perception of their ability to exercise greater decisional control reflects the members' anticipation that they will do a good job in serving the customer. As such, collective efficacy of SMTs is primarily a motivational construct that leads to increased levels of effort and perseverance in encounters with customers. Hence, we expect that higher levels of collective efficacy in a service delivery context lead to higher levels of service quality as perceived by customers.
In attempting to empirically establish a link between these constructs two important methodological contingencies need to be taken into account. First, in order to be able to assess the relationship between the two constructs, we need to aggregate both employee and customer perceptions to the group level for theoretical as well as practical reasons. On the one hand, outgroup-homogeneity theory (Quattrone and Jones, 1980) postulates that customers are likely to generalize the quality of service offered by one or multiple team members as a common characteristic of a homogeneous "out-group". On the other hand, it does not seem valid to empirically match employee and customer evaluations at the individual level of analysis, since customers deal with multiple SMT members.
Second, research in both the service and team literature suggests that performance assessment is contingent on the time frame used in the analysis (Griffin, 1991) . Empirical evidence exists that shows that the true impact of service delivery changes in terms of customer perceptions can only be assessed longitudinally (Bernhardt et al., 2000) and that customers' assessments of service quality are relatively constant and subject to slow change (Bolton and Drew, 1991) . Taking the level of aggregation as well as the time frame into account, we hypothesize that: H1. At the group level of analysis, there will be a positive effect of employee perceptions of SMT collective efficacy at T1 on customer-perceived service quality at T2.
In addition, as collective efficacy has been conceptualized as a task-specific construct, the task type may be a third, contextually relevant, contingency in assessing performance across the organizational boundary. Whereas the collective efficacy-performance relationship appears to be robust at the general level, recent research is less consistent as to the impact of the nature of the task to be performed on this relationship. Mathieu et al. (2000) state that the extent to which performance perceptions are shared typically relates to the dominant features of the task. Results with regard to the impact of task type are mixed and seem to depend on the choice of performance parameter. While Lee et al. (2002) find that the positive collective efficacy-performance relationship holds primarily in case of routine tasks, Marks (1999) reports no differences between routine and non-routine environments. In both studies, performance was measured with objective (test) scores. In contrast, report that particularly perceptions of team members in a non-routine context have a stronger impact on subjective, (i.e. customer perceived) performance parameters, as the contact between employees and customers is more extensive and personalized. In order to investigate the influence of service type, we hypothesize that: IJSIM 19,3 H2. At the group level of analysis, the positive effect of employee perceptions of SMT collective efficacy at T1 on customer-perceived service quality at T2 will be moderated by service type, such that effects will be significantly stronger at the group level for non-routine services than for routine services.
Now that we have explored the linkage between SMT collective efficacy and customer-perceived service quality, we turn to the issue of efficiently and cost-effectively measuring both performance parameters on the basis of generalizability theory, which will be introduced in the next section.
Generalizability theory G-theory has been identified as a comprehensive psychometric method for assessing the consistence of performance instruments under different measurement conditions (Rentz, 1987) . G-theory is based on the premise that the quality of measurement has to be examined in the context of the application. This context is represented by the "decision maker" who is interested in measuring particular constructs in a given population of persons under certain conditions, and who has the need of taking particular decisions. In contrast to classical test theory, G-theory explicitly accounts for the occurrence of multiple sources of error (Rentz, 1987; Shavelson and Webb, 1991) . More specifically to our study, G-theory takes into account that the collective efficacy assessment of an SMT will depend on a number of factors, such as the SMT, the number of employees, the number of measurement occasions and the number of items for measuring the construct. In G-theory terms, each of these factors is labeled a facet. A G-study can be used to estimate the contribution of each facet to the variance in the ratings on a performance measure. From a decision maker's point of view in our study, one source of variance, the SMT, becomes the object of measurement, as the objective is to gain insight into difference in performance between SMTs. The remaining facets reflect sources of variation that lead to undesirable variability (measurement error) in the performance score and are called facets of generalization, as we need to generalize over them. In a G-study, the objective is to develop a performance evaluation that minimizes undesired variance related to the facets of generalization (for instance, the number of respondents surveyed) and maximizes variance related to the object of measurement, in our case the SMT. In the psychometric literature there is an ongoing debate about what may be the most appropriate definition of universe scores and error scores when group means (like in this study) are the object of measurement. It has been argued that whether it is correct to generalize over certain facets, really depends on the research context (Brennan, 2001; Kane et al., 1976; Rentz, 1988) . Therefore, we will briefly review the correctness of generalizing across different facets when comparing group means for collective efficacy or for perceived service quality. To begin with, persons can generally be assumed to be a random facet for the collective efficacy measure, as the opinions of the employees that have responded to the scale items can be generalized to a larger universe of employees from other SMTs within the organization. For this study, we exclusively focus on the employees of those SMTs that were selected for scaling. In general, attrition rate for internal surveys is lower and the composition of SMTs is rather stable, since employees used to stay as members for relatively long time periods (multiple years). While employee surveys are usually administered to all members of the SMT, respondents in customer surveys are randomly sampled from a larger Collective efficacy in SMTs population of interest. As such, we assume the facet persons to be random for perceived service quality. Another facet concerns items. Although, like most studies, we use limited numbers of items to measure constructs, it is possible to expand the universe of items developing extra items. For instance, for our measurement of customer-perceived service quality, authors have used abbreviated versions of the so-called SERVQUAL instrument (Parasuraman et al., 1985 (Parasuraman et al., , 1988 . In general, we approach items as a random facet for collective efficacy as well as for perceived service quality. In relation to the occasion facet, it has been argued that generalization to multiple points in time is needed to correctly determine measurement reliability (Kane et al., 1976) . Therefore, the occasion facet is specified to be random for both measures. Finally, it seems relevant for our case to assess whether the psychometric properties of performance measures are invariant across different types of service contexts.
A central parameter of G-theory is the G-coefficient, which is used to indicate the reliability of a measurement criterion. The G-coefficient is a ratio of the universe (true) score variance to the expected score variance and can be expressed as:
whereŝ 2 t , the universe score variance; andŝ 2 d , the relative error variance. Sources of variability that affect the consistency of scores obtained for the object of measurement constitute error. These sources include all interactions between the object of measurement and other facets, as well as the random error term. Relative error variance is relevant when the relative position of scores is of interest. For example, in the case SMTs need to be ranked based on their scores on collective efficacy. The G-coefficient is especially useful for relative decision-making purposes that are usually required for comparative evaluations of SMTs.
Moreover, the G-coefficient may also be used as a point of departure to assess the scale and scope of further data collection when considering alternative D-study designs. D-studies depart from the results generated by G-studies to design dependable measures for a particular decision and a particular set of facets about which a decision maker would like to generalize. Nunnally and Bernstein (1994) suggest 0.90 as the lower bound reliability level and a coefficient of 0.95 as the ideal level of reliability. When combined with cost information over design aspects, D-studies can be used to determine the most cost-effective research design. Based on in-depth interviews with five researchers working at three marketing research agencies, we developed the following cost function C for the mail survey data collection methods used in this study, which can be expressed as:
where c 0 , the fixed cost of the study; c 1 , the unit cost per sent out questionnaire; c 2 , the unit cost per returned questionnaire; c 3 , the incremental cost of lengthening the survey with an additional item per sent out survey; c 4 , the incremental cost of an additional item per returned survey; r 1 , the response rate; n t , the number of SMTs; n p , the number of persons per SMT per occasion; n o , the number of occasions; n i , the number of items that was actually used in the analysis to estimate the G-coefficient and determine the cost function related to this coefficient; s, the minimum number of items that is required IJSIM 19, 3 to reliably measure the given construct. Based on the experience and internal records of the marketing researchers who delivered input for the cost function, we arrive at the following values of aforementioned parameters; c 0 ¼ e1,820; c 1 ¼ e1.35; c 2 ¼ e1.44; c 1 ¼ e0.15; c 2 ¼ e0.05; r 1 ¼ 0.75 for the employee designs, while r 1 ¼ 0.20 for the customer designs; s ¼ 4 for employee designs in routine and non-routine services; s ¼ 8 for customer designs in routine services, while s ¼ 16 for customer designs in non-routine services.
Previous studies (Finn and Kayandé, 1997; Sanders et al., 1989) have used the branch-and-bound algorithm (Salkin, 1975) to solve the optimization problem by minimizing the cost of the research design to achieve a given level of the G-coefficient. Following these authors, we use this established algorithm to minimize the total number of observations to determine the most cost-effective research design for a desired value of the G-coefficient Er 2 . The structure of our cost function allows minimization of C across n i , n p , and n o , which is subject to the following constraints in order to take into account the reality of our research setting: Er 2 $ g, the desired G-coefficient, and n i , n p , and n o are integer values. In addition, for the employee research designs we made the following additional constraints: n p ¼ 5 (i.e. minimal number of employees per SMT); n i $ 4 (number of items per construct); n o # 26 measurement points in time) in order to tailor the generalizability approach to our actual research setting. Also, for the customer survey designs we have imposed the following constraints: n p $ 10 (i.e. minimal number of customers per SMT); n i $ 8 for routine services, whereas n i $ 16 for non-routine services; n o # 26.
In the next section, we report on the results of an empirical study that we conducted in order to establish a link between the two SMT performance parameters of collective efficacy and customer-perceived service quality. Subsequently, a subset of the data that was collected is used as an empirical illustration of application of G-theory in this context.
An empirical study
Research setting Employees and customers of a large Dutch bank were surveyed. About 48,000 employees are employed in approximately 400 branch offices. The bank is active in both business and consumer markets and focuses on service excellence as a key competitive advantage. Each branch provides different types of financial service products; non-routine, knowledge-intensive services, such as investment counseling, trust services, investment consulting and estate planning and routine or transaction-intensive services, such as checking and savings accounts, currency exchange and credit applications. Within each branch SMTs are responsible for the different service types (i.e. "financial" vs "client" advisory teams). In order to compare results between different types of service setting (routine versus non-routine services) the sampling of the objects of measurement (i.e. SMTs) is stratified with respect to the variable "type of service setting". This enables us to investigate the typical pattern of variability within each separate service type and to compare these patterns between service types (Brennan, 2001) . The managerial relevance of conducting the study was to evaluate the performance of SMTs over time as part of a major organizational re-structuring program.
Collective efficacy in SMTs
Sampling and surveying Out of a total of 848 boundary-spanning SMTs, a sample of 100 SMTs was randomly selected. Self-report mail questionnaires were sent to members of SMTs and their customers at T1 and, seven months later, at T2. In total, 52 SMTs -21 routine service SMTs versus 31 non-routine service SMTs -provided employee data as well as customer data at both points in time. All SMT members were asked to repeatedly fill out a questionnaire at T1 and T2. In total, 799 employee surveys were returned at T1 (77.7 per cent) and 656 surveys at T2 (61.7 per cent). Furthermore, for each team a random sample of 150 customers was repeatedly drawn at T1 and T2. All in all, 1,565 questionnaires were returned to the researchers at T1 (20.1 per cent) and 1523 questionnaires at T2 (19.5 per cent).
The employee survey yields the following sample profile. In the routine services settings the majority of respondents is female (81.7 per cent at T1 and 80.4 per cent at T2) and younger than 40 years (57.8 per cent at T1 and 57.0 per cent at T2), whereas in non-routine services, most respondents are male (59.8 per cent at T1 and 62.0 per cent at T2) and at least half of them are older than 40 years (50.0 per cent at T1 and 54.7 per cent at T2). With respect to education and organizational tenure, for teams delivering routine services a large number of the respondents are high school graduates (57.1 per cent at T1 and 59.3 per cent at T2), while the majority of respondents of non-routine service teams have completed tertiary education (53.6 per cent at T1 and 57.0 per cent at T2). Furthermore, around 50 percent of the employees in routine services have been with the organization for a relatively long time (50.6 per cent . five years at T1 and 48.0 per cent . five years at T2). Employees of non-routine service teams generally have higher levels of organizational experience (59.8 per cent . five years at T1 and 58.9 per cent . five years at T2).
For the customer survey we obtained the following sample characteristics. Most respondents in the routine segment are male (55.9 per cent at T1 and 56.4 per cent at T2) and younger than 44 (56.6 per cent at T1 and 51.1 per cent at T2). In non-routine services the large majority of respondents customers are male (73.6 per cent at T1 and 70.5 per cent at T2), but older than 44 years (75.6 per cent at T1 and 68.4 per cent at T2). Furthermore, virtually all customers of routine services have a lengthy relationship with the retailer (92.0 per cent at T1 and 94.4 per cent at T2). This also applies to the customer sample for non-routine services (95.2 per cent at T1 and 93.8 per cent at T2).
Measurement issues
The operationalization of collective efficacy was based on five items from the collective efficacy scale developed by Riggs and Knight (1994) . All scale items were measured with a 7-point scale, ranging from "strongly disagree" (1) to "strongly agree" (7). The items of the scale were adjusted to address the task-specific nature of boundary-spanning customer service delivery by SMTs. Scale items and classical test theory-based measurement properties are rendered in Table I . The Cronbach's a for collective efficacy is 0.91, which is clearly indicative of high reliability (Nunnally and Bernstein, 1994) . We also applied confirmatory factor analysis (CFA) using LISREL (Jöreskog and Sörbom, 1993) to measure the critical properties of the scale. The CFA results undoubtedly show unidimensionality of the scale IJSIM 19,3 (GFI ¼ 0.99; AGFI ¼ 0.98; RMSEA ¼ 0.031; NNFI ¼ 1.00; NFI ¼ 1.00; CFI ¼ 1.00) (Steenkamp and Van Trijp, 1991) , where all items had standardized loadings of at least 0.62 with a minimum t-value of 12.89 (all values show significance at p , 0.05).
In addition, we used customer surveys to assess customer-perceived service quality. This scale was based on the SERVQUAL-instrument developed by Parasuraman et al. (1985 Parasuraman et al. ( , 1988 . We used a measurement instrument with a limited number of items (n ¼ 8) that specifically addresses employee-related aspects of customer service quality (Hartline and Ferrell, 1996) . The items were measured with a 5-point scale ranging from "very dissatisfied" (1) to "very satisfied" (5). In Table I the items and measurement properties of the scale are represented. The scale shows a Cronbach's a of 0.92, providing clear evidence of construct reliability. Furthermore, we performed a CFA on the items of perceived service quality. The outcomes (GFI ¼ 0.98; AGFI ¼ 0.95; RMSEA ¼ 0.055; NNFI ¼ 0.99; NFI ¼ 0.99; CFI ¼ .99) provided a good fit of scale-unidimensionality, where all items loaded significantly on the construct, having a standardized loading of at least 0.57 with a minimum t-value of 11.64. Data analysis Linkage analysis To begin with, the effect of collective efficacy at T1 on perceived service quality at T2 was investigated. Our results, rendered in Table II , reveal a significant positive main effect of collective efficacy at T1 on perceived service quality at T2.
This finding supports H1, confirming that employee perceptions of collective efficacy positively influence customer evaluations of service quality across time. Furthermore, we do not find a significant main effect for service type or an interaction effect of service type and collective efficacy on customer-perceived service quality at T2. The absence of this interaction effect indicates that the effect of collective efficacy on perceived service quality is not contingent on the type of service that the SMTs deliver. Hence, we have to reject H2.
Generalizability analysis
For each type of service setting, a sample ten of SMTs was randomly selected for the purpose of G-analysis in order to achieve a balanced design. This was done because the employee and customer data involve unbalanced research designs, as the number of respondents is not equal for SMTs as well as occasions and because of missing data. This would lead to statistical and conceptual complexities, which is particularly complicated for conducting D-studies (Brennan, 2001) . Therefore, we decided to use balanced designs, which have the benefits of clear designs, straightforward estimation of variance components and a straightforward comparison of G-study and D-study results. We equalized the number of respondents for teams and for occasions, taking the SMT with the smallest number of respondents per occasion as a baseline.
Step 1 Step 2 Hypotheses Stand. coef. Significance is based on two-tailed tests. As we aggregated the collective efficacy and perceived service quality-scales to the group-level empirical justification of aggregation was required. Therefore, we calculated the average r WG(j) -coefficients and ICC (intra-class correlation) coefficients for collective efficacy and perceived service quality. The r WG(j) -coefficient concerns an indicator of within-group agreement. The high r WG(j) values for collective efficacy (r WG(j) ¼ 0.93) and perceived service quality (r WG(j) ¼ 0.96) indicate consistency in ratings among employees as well as among customers within groups (James et al., 1993) . While the r WG(j) exclusively considers differences among respondent ratings within teams, the ICC (1) concerns a ratio of between groups variance to total variance, taking within-group variance as well as the variance between groups into account. The ICC (1) values for collective efficacy (0.22) and perceived service quality (0.04) indicate that both variables include a small to moderate part of between-groups variance. To accurately determine the effect of interdependence, it is of importance to account for group size. Therefore, we calculated ICC (2) coefficients, which also account for group size. ICC (2) values for collective efficacy (0.81) and perceived service quality (51) provide evidence of reliable group means, justifying the specification of group-level relationships even in the case of small ICC (1) values (Bliese, 2000) Following this rationale, we selected per SMT: five employee respondents that had repeatedly participated at T1 and at T2, and 20 customer respondents who visited the branch office at least once a month (i.e. ten respondents for each occasion). If a sampled SMT contained more than the required number of employees or customers, these data were randomly discarded (Kane et al., 1976) . Likewise, respondents that did not provide answers to every item were excluded. This resulted in a balanced design with equal numbers of respondents for teams and occasions. For the employee survey, a subset of 100 surveys from ten routine service SMTs (50 surveys at T1 and 50 surveys at T2) and 100 surveys from ten non-routine service SMTs (50 surveys at T1 and 50 surveys at T2) was used for the generalizability analysis. Regarding the customer data, we used a subset of 200 customers from ten routine service SMTs (100 surveys at T1 and 100 surveys at T2) and 200 customers from ten non-routine service SMTs (100 customers at T1 and 100 customers at T2) for the generalizability analysis. We used the minimum variance quadratic unbiased (MIVQUE) method (Hartley et al., 1978) to estimate variance components.
Analysis of employee data
The employee survey data allows us to estimate a restricted variance components model. Four factors were distinguished to contribute to the variability of the collective efficacy ratings, namely: teams, items, persons, and occasions. The facets teams, items, and occasions are crossed with each other, while the factor persons is nested within SMTs. Table III represents the design characteristics for four alternative experimental designs.
Design 1 is a design with all facets measured randomly, design 2 involves a mixed design having the item facet as a fixed facet, design 3 involves a design with the facet person fixed, and in design 4 the item and person are both fixed facets. The employee data allows us to estimate 12 variance components. Initial analyses revealed that specification of the items £ persons £ occasions interaction term leads to a singular SSQ matrix. Therefore, we collapsed this interaction term with the random error component term (Robie et al., 2001) . Table IV represents the findings of variance components analysis of employee survey data regarding SMTs in routine services and non-routine services.
For SMTs in routine services the main sources of variance appear to be the random error (31.48 per cent), the interaction term persons £ occasions (30.92 per cent), and the SMTs (23.33 per cent). The large portion of persons £ occasions variance indicates that the extent to which collective efficacy perceptions vary across occasions strongly differs between individual employees. The substantial amount of teams variance means that a sizeable portion of variance in collective efficacy can be attributed to SMT-membership of the employee. In other words, if employees are members of different SMTs, their collective efficacy perceptions stronger vary than in the case that employees are members of the same SMT. Smaller, albeit still considerable, variance components are items (8.92 per cent) and items £ persons (3.35 per cent). Note that the variance due to the object of measurement teams comprises a considerable amount of variance of the total estimated variance in collective efficacy. With regard to SMTs in non-routine services, the major sources of variance appear to be random error (31.58 per cent), and persons £ occasions (21.20 per cent Estimates of variance components, error variances, and G-coefficients are subject to sampling variability. To account for the stability of the variance component estimates we calculated the standard errors of the variance components by means of the following Equation (Brennan, 2001) :
where pð _ aÞ is the product of the sample sizes for indices not in a; b indicates the mean squares forŝ½ŝ 2 ðaÞ. It appears that standard errors of all variance components were lower than 0.14, clearly indicating stability of the estimated variance components.
The estimated variance components can be used to calculate the expected G-coefficient, which is based on the research design characteristics of alternative decision studies. In addition, D-studies use the outcomes of the G-study to determine the most cost-efficient research design. Next to the columns with the G-study outcomes, the results of the D-study are presented, which are based on the current research design characteristics. For each service setting, the results of the D-study are based on the number of levels per facet used to conduct the G-study. The G-studies for the routine services and non-routine services each consist of ten teams, five items, two occasions, and five persons per team. In line with the G-studies, we assume the D-studies to be balanced. At the bottom of Table IV the G-coefficients for comparing teams with respect to different universes of generalizations are indicated. If we conceive all facets random, a G-coefficient of 0.84 is obtained for comparing SMTs in routine services and a G-coefficient of 0.68 is obtained for SMTs in non-routine services. It appears that only fixing the persons facet leads to higher G-coefficients, while fixing items does not enhance the level of generalizability.
Optimization of employee design
We chose to optimize the cost function for the experimental employee design with the persons facet fixed, since this mixed design is the most plausible design in our particular research context (see design 3, Table III ). Taking into account the design assumptions, the cost function (see Equation 2), and the suggested constraints, we can minimize C over n i and n o . Table V represents the properties of the optimal employee designs with corresponding costs for a set of G-coefficients that ranges from 0.70 to 0.99. We have defined the designs by the number of levels per facet. The findings in Table V show that it requires more observations (N tot ¼ 100) in the nonroutine service situation to achieve a G-coefficient of 0.90 than in the routine services situation (N tot ¼ 60). These differences between routine and non-routine services are more pronounced for measurement designs that relate to G-coefficients higher than 0.90. Then, it takes substantially more observations and it is considerably more costly to compare the performance of non-routine service SMTs relative to routine service SMTs. Finally, cost-efficient designs that yield G-coefficients higher than 0.90 can be best achieved by increasing the number of occasions.
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Analysis of customer data The customer survey data enables us to estimate a restricted variance components model for routine service and non-routine services. The sources of variability in performance ratings are: teams, items, persons, and occasions. The facets teams, items, and occasions are crossed with each other, while the facet persons is nested within the facet teams as well as within the facet occasions. Table VI represents the design   Facet sampling Facet sampling Er
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Notes:
a $ Er 2 t $ g, the desired G-coefficient; bŝ 2 d t ð Þ denotes the relative error variance which reflects the difference between a team's observed deviation score and its universe deviation score (Table III) ; c total number of observations: N tot ¼ n teams £ n items £ n persons £ n occasions Collective efficacy in SMTs characteristics for two alternative experimental designs. Design 1 is a design with all facets random, and Design 2 involves a mixed design with items as a fixed facet. Based on these data, ten variance components could be estimated. Preliminary analyses showed that specifying the item £ person interaction term yields a singular SSQ-matix. To solve this, we joined this term with the random error term. Table VII represents the findings of variance components analysis of customer survey data regarding perceived service quality of SMTs in routine and non-routine services. With respect to the SMTs in routine services, the major sources of variance are the persons (53.75 per cent), and random error (36.35 per cent). In addition, the object of measurement teams (5.75 per cent) and the facet items (3.67 per cent) include smaller but noticeable amounts of variance. All other sources of variance comprise no more than 1.00 per cent each. Also for SMTs in non-routine services, the major sources of variance in perceived service quality are persons (53.00 per cent) and random error (36.15 per cent), while the facets teams (3.31 per cent) and items (3.63 per cent) account for considerably smaller amounts of variance. In addition, we calculated the standard errors of the variance components. All estimated standard errors were below 0.04, demonstrating stability of the estimated variance components.
Furthermore, we have presented the expected variance components of the D-study design, which is based on number of levels per facets of the current G-study. The D-studies for the customer data of routine and non-routine services comprise each ten teams, eight items, two occasions, and ten persons per team per occasion and are assumed to be balanced designs. At the bottom of the table, the G-coefficient for comparing SMTs for D designs with different universes of generalizations are indicated. For a design with all facets random, a G-coefficient of 0.66 can be obtained for comparing SMTs in routine services, while a G-coefficient of 0.42 is obtained for comparing SMTs in non-routine services. It appears that fixing the facet items leads to slightly higher G-coefficients.
Optimization of customer design
We choose to optimize the cost function for the experimental customer design with all facets random, since this random design is the most plausible design in this particular research context (see Design 1, Table VI ). Taking into account the assumptions of this design, the cost function, and the suggested constraints, we minimized C over n i , n p and n o . Table VIII indicates the characteristics of optimal customer designs and costs for a set of G-coefficients, ranging from 0.70 to 0.99. The design definitions are based on the number of levels per facet. The most important result is that it requires clearly more observations to achieve an acceptable level of generalizability for comparing SMTs in non-routine services than for SMTs in routine services. Accordingly, the data collection cost per SMT is higher in the non-routine service situation. In general, the results reveal a strong increase in the costs to achieve a G-coefficient greater than .90. Finally, in the routine service situation, increasing the number of occasions is of importance to reach higher generalizability levels, but not in the non-routine service situation.
Additional unbalanced analyses
This paper investigates the employee and customer data for scientific objectives, using balanced designs. Despite its methodological advantages, it has the negative IJSIM 19,3
Customer-perceived service quality in routine services (Kane et al., 1976; Schneider et al., 2003) . Moreover, in practice, real data are often characterized by unbalanced designs. Therefore, we have conducted additional analyses based on the total unbalanced employee data and customer data designs in order to substantiate the 'robustness' of the results provided by the balanced designs. In line with the findings of the balanced analyses, the unbalanced analyses reveal that for both types of service settings the percentage of variance in collective efficacy that is attributed to the teams facet is clearly higher (for routine services,ŝ t ¼ 0:10533 which is 9.47 per cent (n persons ¼ 129)), compared to the percentage of variance in customer-perceived service quality that is due to teams (for routine services,ŝ 2 t ¼ 0:02011, which is 3.85 per cent (n persons ¼ 304); for non-routine services,ŝ 2 t ¼ 0:00708, which is 1.36 per cent (n persons ¼ 297)). These findings also reveal that for both performance measures, there exists a higher percentage of teams variance in the routine service situation than in the non-routine service situation. This confirms that both collective efficacy and customer-perceived service quality better differentiate between teams in routine settings than between teams in non-routine settings. Overall, albeit that generally a smaller percentage of measurement variance is attributed to the object of measurement ( ¼ teams), the findings of these unbalanced analyses largely correspond with the findings of the balanced analyses.
Facet sampling Facet sampling Er
Notes:
a $ Er 2 t $ g, the desired G-coefficient; bŝ 2 d t ð Þ denotes the relative error variance which reflects the difference between a team's observed deviation score and its universe deviation score (Table V) ; c total number of observations: N tot ¼ n teams £ n items £ n persons £ n occasions 
Discussion
The key objectives of our study were to empirically demonstrate the linkage between SMT member perceptions of collective efficacy and customer-perceived service quality, thereby spanning the boundary between firm and market and to determine the most cost-efficient way to reliably assess this set of linkage constructs, using G-theory. Our findings show that at the team level, collective efficacy at T1 is positively related to customer-perceived service quality at T2, and that this relationship is independent of the type of services offered. Apparently, team employees' confidence in the collective ability to provide service excellence is directly transferable to the perception of the customer. Nevertheless, collective efficacy explains just a modest percentage (below 19 per cent) of the variance in perceived service quality, which suggests that alternative internal service team performance measures, like team proactivity, team commitment to service quality, or team service recovery performance should be taken into account to explain variance in customer-perceived service quality. Taken this important linkage into account, we applied G-theory to reliably compare service SMTs on collective efficacy and perceived service quality. In our empirical illustration of G-theory, we do find important differences between the two team performance measures and the service delivery settings. With respect to the two measures, our findings demonstrate that the internal measure of collective efficacy is more suitable to differentiate between SMTs than perceived service quality. Or, in both service settings more than 11 per cent of the variance in collective efficacy is due to the teams facet, while this facet accounts for less than 6 per cent of the variance in customer-perceived service quality. This signifies that employee consensus on their team's efficacy is considerably higher, relative to consensus among customers on their team's level of perceived service quality, which is undoubtedly a consequence of the fact that as an in-group, employees have a more accurate view of their SMT's performance than do their customers who constitute an out-group.
We also demonstrate that collective efficacy ratings exhibit a higher level of psychometric quality in comparison to customer-perceived service quality, as the employee data are characterized by to lower percentages of error variance. It is likely that other services marketing variables, such as customer expectations based on advertising or price cues may account for the higher percentages of random error. These issues should be taken into account when interpreting the results and in decisions about front-line service performance measurement.
With regard to the actual measurement, our findings reveal that it requires a higher number of observations to reliably scale collective efficacy than customer-perceived service quality of SMTs in services delivery. The implication is greater data collection costs for measuring perceived service quality than for collective efficacy. More specifically, the total costs of achieving a G-coefficient of 0.90 for collective efficacy is e2.306 in the routine services and e2.505 in the non-routine service settings, while for perceived service quality the costs of obtaining a G-coefficient of 0.90 is e9.519 in routine services versus e22.295 in non-routine service settings. We see that, regardless of service type, the costs of reliably scaling perceived service quality are considerably greater compared to that of collective efficacy. This may be caused by the fact that the percentage of variance of perceived service quality that is attributed to the object of measurement ( ¼ teams facet) is considerably higher for customer-perceived service quality than for collective efficacy.
Collective efficacy in SMTs
In addition, our findings reveal that it requires a higher number of observations (N tot ) to reliably scale collective efficacy and customer-perceived service quality of SMTs in non-routine services than in routine services. Consequently, data collection cost for SMTs in non-routine services are higher than in routine services. This particularly holds for designs that yield G-coefficients higher than 0.90. These findings point to the fact that, for both service SMT performance measures, the percentage of variance that is due to the teams facet is lower in the non-routine service situation than in the routine service situation and implies that both collective efficacy and perceived service quality better differentiate between SMTs in routine services than between SMTs in non-routine services. An explanation for this is that non-routine service delivery is relatively complex and highly personalized and customer expectations are more diverging (Anderson et al., 1997) , whereas in routine services, rules and procedures typically determine how employees should act in their encounters with customers. This, in turn, leads to more homogeneous service situations, facilitating the formation of shared perceptions on collective efficacy among employees within the team as well as shared customer evaluations of the quality of service. Overall, we conclude that the variance in service SMT performance measures that is attributed to teams may differ across types of settings, emphasizing the need to account for service type when determining cost-efficiency of service SMT performance measures.
In addition, we demonstrate that, for collective efficacy, the required number items (n i ) for the optimal designs that were defined for the different levels of generalizability differ only slightly across service types. Irrespective of service type, individuals are capable of evaluating SMT's efficacy on the basis of a limited set of items. Conversely, the number of items that should be used to assess perceived service quality clearly differs across types of settings. These differences remain, if we relax the constraint regarding the minimum required number of items, indicating that measuring perceived service quality takes more effort in non-routine settings.
Occasions (n o ) or points in time appear to be another relevant facet of generalization. For perceived service quality, we find differences between routine and non-routine settings. While the optimal designs indicate that adding occasions leads to more cost efficient SMT performance measurement in non-routine settings, this is not the case with routine settings. This latter finding confirms the results of a study of Bolton and Drew (1991) who show that customers' assessments of service quality are rather constant and do not change rapidly. This especially holds for scripted and procedure-based routine services. Similarly, for collective efficacy assessments, the addition of extra occasions seems more fruitful in the non-routine services situation (Kane et al., 1976) . In general, researchers should take the importance to take variance due to occasions into account when measuring service performance, collecting surveys from respondents on multiple occasions to enhance measurement reliability in a cost-effective way (Finn, 2007) .
Overall, we conclude that although significant relationships between predictor and criterion variables may be encountered across different contexts, it seems that subtle but important differences exist with regard to reliable measurement of the constructs under study. G-theory is a feasible approach to uncover such nuances.
Research implications and limitations
First of all, our study contributes to the service literature by demonstrating a positive relationship between collective efficacy employee confidences beliefs and IJSIM 19,3 customer-based service quality assessments at the group level. Thus, far, such a linkage of performance measures at the team level has got little research attention, as most studies in service marketing and management have focused on either internal or external performance data. Moreover, linkage studies have primarily focused on the organizational level of analysis, while the group level of analysis has been largely ignored.
Secondly, this paper extends current service research by testing the reliability of the linkage constructs collective efficacy and customer-perceived service quality, using a G-theory approach. A comparison of the reliability of employee-based and customer-based measurement instruments that are aimed at the same object of measurement is highly relevant, as it involves different research angles. While this paper addresses this important issue, taking a comprehensive psychometric approach, there still remain some research issues that may serve as convenient pathways for future research. To begin with, the differences in the measurement conditions between employee and customer designs may have biased the employee-customer comparison. More specifically, the variance components estimates of collective efficacy and customer-perceived service quality are based on a different number of items and on a different set of answer categories. Furthermore, the nature of the employee design differs from the customer design, as respondents of the customer-perceived service quality measure are not only nested within teams but also within occasions. While we used the same employee respondents at T1 and T2, we drew different samples of customers. From a methodological point-of-view, it is preferable to survey the same sample of respondents at different points in time. However, due to privacy restrictions policies of the bank, we were not allowed to trace back the identity of the customers and, as such, it was not possible to measure the same customers at different points in time. More insight is needed in how to deal with these methodological issues in future G-theory-based studies.
Thirdly, this paper also contributes to service research by taking a contingency perspective, investigating whether the strength of the relationship between collective efficacy and customer-perceived service quality and the psychometric quality of these two linkage constructs is contingent on the type of service setting (routine vs non-routine services). In this paper, the distinction between routine and non-routine services settings is a relative one, where each setting is characterized by a certain degree of routinization and can be placed somewhere in the middle on the routinization-continuum ranging from purely routine services activities, like teams of cleaning employees that are bound to rigid rules (Levitt, 1972) to entirely customized services, like operation surgery teams. Future research should therefore also focus on settings at the ultimate ends of the continuum and the study should be replicated in services settings with differential degrees of routinization (e.g. hospitals, product-line approach, after-sales services). Further, it is relevant to investigate whether psychometric differences across service settings also hold for other service team performance constructs.
Fourthly, we used the construct of collective efficacy, which is tailored to the specific tasks of front-line service delivery. Recent meta-analytic research by Gully et al. (2002) has shown that a work group's confidence may also be captured by the construct of group potency, which reflects team members' generalized beliefs about the capability across multiple tasks in a complex environment. We suggest that one Collective efficacy in SMTs potential operationalization of group potency could be related to the SMT's self-regulatory beliefs with respect to the range of tasks that follow from the increased responsibilities for decision making and operational control. Future research, conducted from a G-theory perspective, could be directed at evaluating the capacity to explain performance of both constructs.
Finally, we used nested designs to investigate service team performance measures. For the employee-based designs, the facet persons is nested within teams and for the customer-based designs, persons were nested within teams as well as within occasions. Therefore, effects attributed exclusively to persons are not discernible from interaction and other residual effects (Brennan, 2001) . It is clear that a nested design always requires at least as many and (in most situations) larger samples of most facets than are required for a crossed design. Previous studies on the customer-based measure perceived service quality have argued that the use of mystery shoppers is a more cost-effective method for benchmarking service performance (Finn and Kayandé, 1999) . This method may be a worthwhile alternative when benchmarking the performance of small numbers of teams or branches, but it is less appropriate for benchmarking larger numbers of teams (e.g. if n t $ 10). Since it is unlikely that persons are willing or able to compare the performance of all these teams, it would take a considerable amount of time and effort to get an accurate view on each team's performance. In addition, not all potentially important sources of variance were fully incorporated in the analysis. Examples of relevant facets include culture, service mode (e.g. face-to-face versus internet-based), aspects of service performance that are beyond employee attitudes and behavior. Future research should examine whether these sources account for additional amounts of variance.
Managerial implications
Our results also hold a number of managerial implications. To begin with, the finding that collective efficacy is a strong predictor of customer-perceived performance of SMTs is important for managerial decision-making with regard to front-line operations. In service firms the attitude and behavior of customer contact employees are the determinants of competitive advantage and differentiation (Pfeffer, 1994) and these strategic objectives are largely based on customer-perceived performance. An increasing number of studies has been directed at finding the 'missing link', or the set of constructs that meaningfully connects employee and customer perceptions. With regard to SMTs, collective efficacy seems to hold potential as a linkage construct in team performance measurement. In the context of managerial decision-making, the construct of collective efficacy offers a mechanism for team intervention. Task-focused team building, specific skill development, role-play exercises that promote interchangeable expertise groupware and shared databases that facilitate information exchange and using feedback that prompts confidence are a number of examples that could be used.
As a second objective, our study has aimed at assessing the psychometric quality of two service SMT performance measures and how data collection cost can be minimized to achieve a desired level of generalizability. To begin with, study reveals that, although the two-stage procedure with the G-study and subsequent D-study may be time consuming and costly, it involves a convenient method to optimize the measurement design. Managers should therefore first determine to what extent the IJSIM 19,3 distinct measurement design facets (e.g., items, persons, and occasions) account for variance in the collective efficacy and perceived service quality measures and sample correspondingly. In doing so, they can save that money otherwise is being wasted on unnecessary data collection. Secondly, our findings demonstrate that the level of generalizability of both service team performance measures also depends on aspects that reside beyond the measurement design, like type of service setting and type of respondent. To begin with, companies should explicitly take into account the type of service context when deciding to use survey data as one means to compare performance of organizational units. Even between different types of units within a company the psychometric quality of measures may differ strongly. In addition, it is relevant to consider the type of respondent. For instance, it requires a smaller number of internal informants (i.e. employees) than external informants (i.e. customers) to acquire a G-coefficient of 0.90. All in all, managers should adopt a contingency strategy, in measuring service SMT performance and conduct the G-study and D-study procedure separately for the alternative type-of-service and type-of-respondent combinations that exist.
Finally, when deciding to collect survey data it is important to explicate what will be done with the research outcomes. Frequently, survey outcomes serve as a tool to reward the teams with the best service delivery practice, but are rarely used for crucial managerial decisions, such as firing employees or team coaches or restructuring the team. If survey outcomes are not used to take crucial managerial designs, the generalizability level of 0.90 is not necessary. In such situations a lower criterion level of 0.80 or even 0.70 may be acceptable. Then, there are fewer observations are needed and data collection costs can be saved.
